Muscle oxygenation kinetics measured by near-infrared spectroscopy during recovery from exercise in chronic heart failure.
The aim of the present study was to determine the kinetics of recovery of muscle oxygenation (MO) from comparable levels of exercise in chronic heart failure (CHF) patients and normal subjects and to relate MO kinetics to the level of exercise intolerance. The rationale is based on the observation that the O2 debt is increased in patients with heart failure and repayment of the debt is relatively slow. Ten patients with stable CHF (mean age 47 +/- 10 years) and nine healthy control subjects (47 +/- 6 years) were studied. All patients had ischemic cardiomyopathy (ejection fraction 33 +/- 7%). On different days, all subjects performed an upright incremental cycle ergometer exercise test with gas-exchange analysis to determine peak VO2, and a 6-minute constant work-rate (CWR) protocol at 60% of peak VO2. Oxygenation of the vastus lateralis muscle was continuously monitored during exercise and recovery using near-infrared spectroscopy (NIRS). Both MO and VO2 responses to recovery were described by a monoexponential model with a time delay. The time constant and time delay were combined to calculate a mean response time (MRT). Recovery VO2 and MO MRTs for the incremental and constant work rate exercise test were longer in CHF patients than in control subjects (p < 0.05). Both VO2 and MO MRTs were inversely related to peak VO2 (r = -0.73 and -0.52, respectively; p < 0.05 for both). However, both kinetics were not significantly different within each group between the two exercise intensities. In conclusion, the greater the cardiac dysfunction, as assessed by peak VO2, the more the recovery of muscle and total body oxygenation from both maximal and submaximal exercise is delayed.